Background.-Migraine is associated with a substantial personal and societal burden and can also affect the interpersonal dynamics, psychological health and well-being, and financial stability of the entire family of the person with migraine.
INTRODUCTION
It is well established that migraine is associated with a substantial personal and societal burden. [1] [2] [3] [4] [5] [6] Migraine-related disability and impact increase with increased headache day frequency among those with episodic migraine (EM; <15 headache days/month averaged over the previous 3 months), with the greatest burden on average reported by individuals with chronic migraine (CM; ≥15 headache days/month averaged over the previous 3 months). 4, 5 As has been observed with other chronic diseases, [7] [8] [9] it would be expected that migraine would affect not only the individual with the disease but also the interpersonal dynamics, psychological health and well-being, and financial stability of the entire family.
Indeed, the impact of migraine on family life has been assessed in several studies demonstrating that migraine has adverse effects on family life and social/ leisure activities of families, most notably on spouses and children. [10] [11] [12] [13] [14] [15] [16] The effect of EM and CM on family life, particularly family activities and relationships, has been assessed in The Chronic Migraine Epidemiology and Outcomes (CaMEO) Study, including from the perspectives of spouses/domestic partners and adolescent children of those with migraine. 13, 17 People with migraine, as well as their partners/spouses, reported that headache/migraine had myriad negative effects on family life and family members. 17 The reported impact was greatest in families of people with CM. 17 For example, adolescent children of people with CM reported missing group and social activities and major events because of their parent's migraine/headache significantly more frequently than those with parents with EM. 13 In a separate study, a higher frequency of migraine attacks was associated with a greater negative impact on the global well-being of adolescent children of the proband and a greater impact on their personal future. 15 In populations from the United States and the United Kingdom, people with migraine reported that they were more likely to argue with their children and partners and felt less involved in their children's school and home lives because of migraine. 11 In a global study of people with migraine, approximately one half of respondents mentioned negative impacts related to missing important events, avoiding making commitments, the effect migraine had on their sex life, and 44% reported feeling guilty about the impact migraine had on their family. 16 Globally, migraine is also associated with variable but substantial negative personal impacts on education, career, and finances. 14, [18] [19] [20] [21] [22] A cross-sectional study conducted in multiple headache centers in Austria demonstrated that approximately 34% of respondents, most of whom had episodic (56.4%) or chronic headache (38.3%) , reported that their headaches had a negative impact on their careers and 21.5% reported a negative impact on earnings. Interestingly, only about 50% of the respondents felt that work colleagues accepted their headaches, underscoring the headache-associated stigma experienced by people with migraine. 21 In this study, the higher the headache frequency, the greater the negative impact on, career, and finances.
Smaller, but substantial, impacts were also reported in results from the Eurolight project: approximately 8% of respondents expressed the belief that their headaches had made them less successful in their careers and had reduced their earnings. 20 In addition, about 9% of respondents reported that their headaches had interfered with their education.
This analysis of CaMEO Study data sought to quantify and understand the effect of migraine on respondents' lives, including spousal, domestic, and romantic relationships, relationships with children, family life, career, finances, and overall health from the perspective of the individual with migraine. We also assessed their perception of how life would be different if they did not have migraine. Differences between respondents with EM and CM were assessed, as were differences between men and women.
METHODS

Study Design/Study Participants.-The CaMEO
Study was a longitudinal, Web-based survey study with cross-sectional modules designed to characterize the impact of migraine in a systematic U.S. sample of people with migraine (Clini calTr ials.gov: NCT01648530). 23 26 migraine criteria, and were eligible for CaMEO Study participation. 27, 28 A further 3304 people responded after the baseline survey was closed and were considered "over quota." However, many met study inclusion criteria, including migraine study criteria, and to mitigate the risk of potentially low response rates for the Family Burden Module (FBM), 3219 of the over-quota respondents were invited to participate in the FBM. In total, 19,891 respondents were invited to complete the FBM. For all respondents, voluntary completion of the survey was considered to be evidence of consent by our Institutional Review Board. The study was approved by the Institutional Review Board of the Albert Einstein College of Medicine.
For analysis, respondents were further classified into those meeting criteria for CM or EM using the Silberstein-Lipton modification of the ICHD criteria. 27, 28 Demographic and socioeconomic data and headache characteristics were captured from the Core Module completed by respondents at baseline.
Family Burden Module.-The development of the FBM has been previously described. 17 In brief, the FBM covered 6 constructs of family burden: Reduced Participation in or Enjoyment of Family Activities, Missed/Canceled Events, Spouse/Partner Interactions, Financial Impact, Effect of Parent-Child Interactions on the Child(ren), and Effect of Parent-Child Interactions on the Individual with Migraine. In this analysis, we reviewed items from the CaMEO Proband Module and organized them into the following constructs: the perceived effect of migraine on Romantic Relationships and Children (based on current romantic relationship status), Education and Career, Finances, and questions about Life with Migraine and Overall Health. For "Romantic Relationship" and "Children" items, questions had preformatted response options ( Supplementary  Table S1 ), or respondents could also choose not to respond or to provide a free-form "other" response. Respondents were first asked about current romantic relationship status and then branched to different questions based on current status, including not in a relationship; currently in a relationship, but not living together; or in a relationship and living together. Respondents were asked how "headache" had affected certain aspects of their life, but from a respondent's perspective this was likely to include the total experience of migraine attacks, as well as the impact of headache days. For analysis purposes, all questions that were not answered with a "Yes/No" response were recast as dichotomous variables (eg, "never caused problems" vs "caused problems," disagree somewhat/completely vs agree somewhat/completely, "about the same" vs "better/a lot better").
Respondents were also asked to postulate if and how their life would be different without migraine based on a 3-category response: 1 = about the same, 2 = better, and 3 = a lot better.
Statistical Analyses.-Because the CaMEO study was intended to enable a variety of comparisons of people with EM and CM, no formal sample size calculations were performed. In order to achieve a sample of at least 315 respondents with CM who would complete all study assessments over the course of a year, 489,537 panelists were invited to complete the screening survey based on rates of migraine prevalence and anticipated attrition.
Descriptive statistics were calculated for the overall sample, for EM vs CM subgroups, and for men vs women, using IBM SPSS Statistics for Macintosh (Version 24.0, 2016, IBM Corp, Armonk, NY, USA). As described above, the analysis was undertaken on data groups as categorical variables. For these variables, the chi-squared test was undertaken to assess differences in proportions among subgroups. The chisquared test was 1-tailed, and P < .05 was considered statistically significant.
RESULTS
Study
Participants.-Of the 19,891 CaMEO Study respondents meeting modified ICHD-3 criteria for migraine invited to complete the FBM, 13,064 (65.7%) completed the module, including 11,944 respondents (91.4%) with EM and 1120 (8.6%) with CM. 23 Across all respondents with migraine, the mean (SD) age was 41.3 (14. 3) years, with the majority of respondents being women (n = 9708, 74.3%) and white (n = 11,015, 84.6%). The mean (SD) monthly headache day frequencies were 4.9 (6.1) for the total sample, 3.3 (3.2) for EM, and 21.4 (4.9) for CM. Men reported a mean (SD) monthly headache frequency of 4.1 (5.7), whereas women reported 5.1 (6.2). Baseline characteristics, including body mass index, highest level of education achieved, annual household income, and total number of children, differed significantly between those with EM and those with CM (Table 1) . Respondents with EM were less likely than those with CM to be obese (34.2% vs 41.1%; P < .001), more likely to have a ≥4-year college degree (43.7% vs 33.4%; P < .001), less likely to have an annual household income <$25,000 (17.8% vs 26.6%; P < .001), and had a lower mean (SD) number of children (1.5 [1.6] vs 1.7 [1.7] ; P < .001).
Marital Relationships, Domestic Partnerships, and Romantic Relationships.-The majority of all respondents were in a romantic relationship and living together (n = 8157, 62.4%). Of all respondents with EM, 7448 (62.4%) were in a relationship and living together compared with 709 (63.3%) of all respondents with CM.
Of all respondents not in a current relationship, 16.8% indicated that headaches had impacted their ability to establish and/or maintain a relationship (EM, 15.0%; CM, 37.0%; Table 2 ). Those with CM were more than twice as likely to report that their headaches affected their ability to establish and maintain a relationship as those with EM (P < .001).
Of all respondents currently in a relationship but not living together, 17.8% indicated that headaches had an adverse impact on their current relationship (EM, 15.8%; CM, 43.9%). The reported impact on previous relationships was marginally greater, with 20.1% of all respondents in a relationship but not living together, indicating that headaches had caused at least one previous relationship to end or had been a problem but not to the point of breaking up (EM, 18.2%; CM, 47.4%). Those with CM were almost 3 times as likely as those with EM to respond that their headaches affected their current or previous relationships (P < .001).
Overall, close to half of all respondents (49.0%) currently in a relationship and living together agreed somewhat/completely that they would be a better partner if they did not have headaches (EM, 46.2%; CM, 78.2%). Respondents with CM were almost twice as likely as those with EM to agree somewhat/completely that they would be a better partner if they did not have headaches (P < .001).
Some respondents (3.2%) indicated that they chose not to have children, delayed having children or had fewer children because of migraine. Those with CM were >3 times as likely to endorse the concept that they chose not to have children, delayed having living together OR My headaches are a concern, but coping - †Not all respondents answered all questions or answered questions with the preformatted responses; percentages based on number of respondents who answered questions. CM = chronic migraine; EM = episodic migraine. .002 †Respondents could be currently working or not. They were instructed to endorse all responses that applied; bold values indicate the significantly greater value for ease of interpretation; not all respondents endorsed responses for Career Items. CM = chronic migraine; EM = episodic migraine. children or had fewer children because of migraine (EM, 2.6%; CM, 9.6%; P < .001).
Children.-Of the 5992 respondents with children living at home (EM, n = 5387; CM, n = 605), 38.6% agreed somewhat/completely that they would be a better parent if they did not have migraine (EM, 35.7%; CM, 64.8%). Respondents with CM were nearly twice as likely to agree somewhat/completely 
-Responses to finance questions relating to worry due to migraine about (A) covering household expenses, (B) having longterm financial security, (C) losing their job or being laid off, (D) harder for partner to advance in his/her job, (E) partner misses more work than he/she should, (F) partner had to change jobs/reduce hours, and (G) partner had to leave job or pass up a job they would really like, for respondents with CM vs EM. Chronic migraine (CM); episodic migraine (EM). [Color figure can be viewed at wileyonlinelibrary.com]
G) Partner Had to Leave Job or Pass Up Job They Would Really Like
that they would be a better parent without migraine as those with EM (P < .001).
Career.-Of the 13,061 individuals who responded to the items regarding their career, 32.7% indicated that migraine had affected at least one item in the career construct (EM, 30.3%; CM, 58.4%). Respondents with CM were typically 2-3 times as likely to agree that migraine had affected various items related to their career as those with EM (P < .001; Table 3 ). Women were slightly more likely than men to agree that migraine had affected their career (women, 33.5%; men, 30.5%; P = .002).
Finance.-Overall, 28.9% of respondents reported worry about covering household expenses (EM, 26.7%; CM, 52.9%; P < .001), 32.1% reported worry about long-term financial security (EM, 29.7%; CM, 57.4%; P < .001), and 22.8% reported worry about losing their job or being laid off due to migraine (EM, 21.3%; CM, 41.8%; P < .001; Fig. 1A-C) . Overall, 6.5%-12.6% of respondents also indicated that their headaches had affected their partner's career, including 6.0%-11.6% of respondents with EM and 12.2%-23.9% of respondents with CM (P < .001; Fig. 1D-G) . Across all finance items, CM respondents were approximately twice as likely to report that their migraine had a detrimental effect on their partner's career.
Life With Migraine.-When asked if their life would be better, assuming nothing else changed, if they did not have headaches, results varied. For example, 25.4% of all respondents endorsed the concept that their overall financial situation would be better or a lot better and 58.3% of respondents 
-Responses to question "Please think about how life would be for you if you had no headaches. Assuming nothing else changed, except that you no longer had headaches: How would your life be different if you had NO headache?" in the following areas: (A) career success, (B) overall health, (C) level of stress, (D) relationships with coworkers, (E) overall financial situation, (F) enjoyment of free time, (G) romantic relationships; and if the respondent has children, (H) relationships with children, and (I) children's quality of life, for respondents with CM vs EM. Chronic migraine (CM); episodic migraine (EM). [Color figure can be viewed at wileyonlinelibrary.com]
EM CM 0 50 100 felt that their level of stress would be better or a lot better if they did not have migraine. Respondents with CM were 1.4-2.0 times as likely to report that various aspects of life would be better or a lot better without migraine as those with EM (P < .001; Fig.  2 , Supplementary Table S2 ). Across the 9 "Life with Migraine" items, 69.6% of EM respondents and 87.7% of CM respondents said that their life would be better or a lot better in at least one area if they did not have migraine. In the absence of migraine, 30.6% of those with EM and 60.2% of those with CM felt they would have improvement across at least 5 life-with-migraine areas ( Supplementary Table S2 ).
Percentage of Respondents
H) How I Get Along With My Children
Overall Health.-Overall, 47.4% of respondents reported that they had very good or excellent health, and 16.4% reported poor or fair health (EM, 49.7% and 14.2%, respectively; CM, 22.9% and 40.5%). Respondents with CM were significantly less likely to consider they had very good or excellent health than those with EM (P < .001). The difference between men and women was much smaller (men, 49.2%; women, 46.7%; P = .006) than the difference between CM and EM.
DISCUSSION
The negative effect of migraine on the life of people with migraine and their families has long been known by individuals with migraine and their healthcare professionals and has been previously quantified in a small number of studies. [10] [11] [12] 15, 16 However, the CaMEO Study is, to our knowledge, the largest study reporting the impact on several important areas of functioning, including family, relationships, career, and educational attainment and finances. Our results quantify the effect of migraine on individuals across a range of domestic and romantic relationships, parenting, finance, educational attainment, and career domains, including perceived effects on spouses'/partners' careers and finances, illustrating the far-reaching, detrimental effect of the disease. Research in other disease states had demonstrated that the impact of chronic illness can extend beyond the individual to family members. [29] [30] [31] For example, chronic obstructive pulmonary disease, 32 diabetes, 33, 34 and mental illness 35, 36 can all have a negative impact on family well-being, including individuals other than the proband.
Across all constructs assessed, migraine was reported to have a negative effect on an individual's life.
For example, 15%-20% of respondents indicated that headaches (the term used throughout the questionnaires, but from a respondent's perspective was likely to include headache and other symptoms of migraine attacks) had a detrimental effect on their relationships. Approximately half of all respondents believed they would be a better parent if they did not have migraine, and one-third indicated migraine had a negative impact on their career and that they worried about their long-term financial security because of the effects of migraine.
Respondents endorsed the idea that migraine had a detrimental effect on marital/domestic partner relationships, complementing the findings of a previous telephone survey that reported adverse effects up to and including separation (5%) or divorce (5%). 12 We found that nearly half of all people with migraine and living with a spouse or partner felt they would be a better partner if they did not have migraine, an even greater percentage than the 36% reported in an earlier telephone survey, 11 which may reflect a difference in survey methodology, smaller sample size in the earlier study, or a greater current awareness of the effect of migraine.
Our results related to career and finance were consistent with those reported by others. 14, [18] [19] [20] [21] [22] . More than one-third of all respondents in this current analysis indicated that migraine had affected their careers. Women were somewhat more likely to agree that migraine had affected their careers, and respondents with CM were 2-3 times as likely as those with EM to report that migraine affected career-related items. Similarly, about one-third of respondents reported worrying about their finances, such as covering household expenses and long-term financial security. Respondents with CM were about twice as likely as those with EM to report concerns with finances. More than 20% of respondents overall reported worrying about job loss because of migraine. Again, respondents with CM were twice as likely to express job-related concerns. Respondents with migraine also indicated that their migraines had detrimental effects on their partner's career.
Previously, when people were asked what it would be like to not live with migraine, verbatim responses noted that freedom from migraine would have a positive effect on many aspects of life and improve quality of life. 10 In our quantitative analysis, respondents similarly reported their perception that life without migraine would improve many aspects of life, with 30% of those with EM and 60% of those with CM indicating that their life would improve across ≥5 areas. As headache day/month frequency increased, respondents were increasingly likely to report that life would be better without migraine ( Supplementary Table S3 ). Across all constructs, those with CM were typically 2-3 times as likely to report a detrimental effect of migraine on their lives as those with EM. Similarly, as headache day/month frequency increased, respondents were more likely to report a detrimental effect of migraine on relationships ( Supplementary Table S4 ) and on long-term financial security ( Supplementary Table S5 ). This is consistent with previous findings from the CaMEO Study, in which the effects on family members were correlated with headache day/month frequency. 17 In the majority of cases, we did not find any significant differences between male and female respondents. Men were more likely to endorse concerns about the effects of migraine on career, and women were more likely to postulate that their overall health and stress would be better without migraine.
Similarly, the global My Migraine Voice survey assessed the real-world burden and impact of migraine among people with at least 4 migraine days per month in the previous 3 months for whom preventive treatments had failed, and found positive correlations between the number of medication failures and disease burden. 16 Those with at least 2 treatment failures were significantly more likely than those with 1 treatment failure to report greater functional and emotional impact of migraine in several areas, including often or always feeling hopeless or helpless due to migraine (47% vs 38%), migraine interfering with daily activities "a lot" or "constantly" (57% vs 48%), and having ever canceled plans because of migraine (83% vs 75%; P < .05 for all). Finally, 75% of those with 2 or more treatment failures reported that migraine had negatively affected their professional life vs 60% of those with no treatment failures (P < .05). These results highlight the importance of reliable effective treatment to mitigate the negative impact of migraine on important aspects of life.
Finally, compared to the general U.S. population, in which 9.5% of people reported their health to be fair or poor, 37 14 .2% of people with EM, and 40.5% of those with CM reported fair or poor overall health compared with other people their age.
The strengths and limitations of the CaMEO Study in general 23 and the FBM 17 in particular have been previously described. Although survey items in the FBM have not been validated, they were developed through a robust process including literature review, focus groups involving people with migraine and their family members, and consultation with clinical experts. All data are based on self-report; there is no validation of data from medical or employment records. Further, the migraine status and frequency of headaches in spouses/partners and adolescent children of people with migraine were not measured, and the impact of these factors are not included in the analysis. Such information, if available, would be valuable and add further to our understanding of the impact of migraine on family members. Nonresponse from the Web-based survey may result in selection bias, which is an important potential limitation of our study. However, analysis of respondents and a sample of nonrespondents 23 and comparison of the CaMEO and AMPP Study respondents 38 found no evidence of such bias. Therefore, our results should be generalizable to people with migraine in the United States. To our knowledge, the FBM of the CaMEO Study is the largest study undertaken to date to assess the impact of migraine across relationships, family life, career, finances, and overall health.
CONCLUSIONS
CaMEO Study respondents with migraine reported that headaches negatively affected many important areas of their lives and perceived that their lives would be better or a lot better without migraine. Respondents reported that headaches contributed to relationship problems and had a detrimental effect on family life, including a small percentage reporting the choice to delay having children or having fewer children or no children at all because of migraine. Similarly, they reported that migraine had a negative impact on career and financial achievements, including perceived negative effects on their spouse's/partner's careers. Across all constructs, detrimental effects increased with increasing headache day/month frequency, with the greatest burden reported by those with CM.
In light of these findings, we recommend that healthcare professionals caring for individuals with migraine ensure that they have an understanding of the overall burden of disease on the individual and their families. Furthermore, these findings reinforce the importance of optimal management of migraine. Individuals should be accurately diagnosed, and once diagnosed, provided with all appropriate education and pharmacologic and nonpharmacologic interventions. Building on the results of other analyses of CaMEO data from the family member perspective, 17 we also recommend that education be extended to family members to help them understand the burden of disease, including the effect on them personally, and to support individuals with migraine to adhere to lifestyle and treatment plans to achieve treatment goals. Furthermore, given that individuals with high-frequency headache, including those with CM, experience significantly more disability than individuals with lower frequency EM, it is critical that healthcare professionals diagnose and optimally manage EM as well to potentially avoid many of these negative disease consequences.
